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ONE YEAR LIMITED WARRANTY

This product is warranted against defects in parts, material and workmanship within a period of
one year following the date of purchase of the product by the original buyer. This warranty covers
only the original buyer or the original user of the product who must present proof of purchase
when warranty service is sought.

In the United States any product claimed to be defective during the warranty period should be
returned with proof of purchase or contact Service Department at VAS Engineering. For warranty
repair outside the United States, contact your local VAS Engineering dealer or distributor where
your product was purchased.

ANY IMPLIED WARRANTIES ARISING OUT OF THE SALE OF THE PRODUCT,
INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY
AND FITNESS FOR A PARTICULAR PURPOSE, ARE LIMITED IN DURATION TO THE
ABOVE STATED ONE YEAR PERIOD. MANUFACTURERS SHALL NOT BE LIABLE FOR
LOSS OF USE OF THE PRODUCT OR OTHER INCIDENTAL OR CONSEQUENTIAL DAM-
AGES, EXPENSES OR ECONOMIC LOSS.

Some states do not allow limitations on how long implied warranties last or the exclusion or
limitation of incidental or consequential damages, so the above limitations or exclusions may not
apply to you. This warranty gives you specific legal rights, and you may also have other rights
which vary from state to state.

CERTIFICATION
VAS Engineering certifies that this product was thoroughly tested, inspected and found to meet its
published specification when shipped from the factory.
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1.1.1 INPUT RANGES AND RESOLUTION

Installing the correct Range Module (Col. 1) and LS chip (Col. 3) converts

model ranges as shown in the following chart.

RESOLUTION
RANGE RANGE c INPUT SENSOR {MODEL|MODEL
DESIGNATOR TYPE TYPE 40X 41X
] -328t0 +IN2°F K7500 Jtron Constantan™ * 0.1
(NBS} -200 10 1933°C
2) ~328 10 + 1712°F K7502 lion-Constantan® 1° 0.1°
{J NBS} - 200 to_+933°C
K -208 10 +2562°F K7500 | chyomel-Alumel™ * 0.1°
{NBS) -133 10 +1400°C K7501
K7502
T -32810 +752°F K7500 {Coppes-Constantan™ 1 0.4
INBS}) ~200 to +400'C
F1i - 328 to + 752°F K7502 | Copper-Constanian ¥ Lid 0.1
| T Nes;  |-20010 +a00oC
R +3210 43252°F K7500 [Platinum-Platinum™ 1" 0.1°
{NBS) 010 +1788°C 13% Rhodium
5 43210 +3252°F K7500 |Platinum-Platinum™ I 0.
INBS) 0to +1788°C 10% Ahodium
8 91210 +3392°F K7500 |Piat. 30% Rhod./* * 0.1°
iNBS) 489 10 +1866°C Piat. 6% Rhod.
FC -3279 0 +1651.9°F | K7501 [iron-Constantan™ 1" X3
{DIN} -199910 48998 C
cC -327910 +3111.9°F | K7601 |[CopperConstantan* g oV
OIN) -199.9 to 4599 9°C
£ -3279 10 41951 9°F Chromei-Constantan® 1 [ X}
{NBS) -199.9 10 +1066.6°C
PIL P4 -382.810 +1631.9 F 3 or 4-wire RTD " 0.1°
{DIN} -233.310 +888.8'C 0.00385 o
PSEPE -39t + IG315F 3 or 4wire RTD © | o
{USA) -23.3 10 +888.8°C | 0.00392a :
~75.0 10 +400°F 2 or 4-wire (CU4) . .
C38Cs 166010 +2000'C 3.wire (CU3) ATD ! o
IF 32010 212.0'F THEAMISTOR L 01
IC 0.0 10 100.0°C
Kt ~-10 10 +25 mV K 7501 | Linear Voltage 10uV v
[3 ~100 to +250 mV or Linear Voltage 1004V 104V
K ~110425V K 7502 }inear Voliage 1 mVv 100uV
K4 -1010 425V Linsar Voltage 10mvV 1 mv
+ 10010 + 2500 digits Linear Volt 0.00t 0.000V
Ks {Modeis 400, 402); ot
4+ 1000 to 25000 digi
1Models 410, 412} -
" 010 100% 41020 mA
Current Transmitter 01% | 001%
2 010 100% 10 to 50 mA 0.1% 0.01%
Curremt T
I3 +100 to +2500 digits 4t0 20mA 0.001 | 0.0001
{Models 400, 402); Curremt Transmittar
+1000to +25000digits
(Models 410,412)
1000 mv ! I-o.s Viesl v K7501 |Linesr Voltage 1mv ] 100.v

'Thnrmocouol- Type Sensor

Available in Models 408 and 418 only.




1.2 DESCRIPTION OF THE MODELS

The following tabie lists' Trendicators

number of input points accepted by each.

by model, and shows the range and

415A

MODEL ~ 400A | 402A J403A [ 405A [ 406 | 407 [408A | 409A1410A[412A 418A
NO. POINTS > 1 5 1 10 1 1 1 10 1 5 1 1
MULTIRANGE | NO NO YES NO NO NO YES NO NO NO YES YES
RANGE
J X X X - X X X X X X
K X X X X X X X X X X X
T X X X X X X X X X
R X X X X X X X X X
s X. X X X X X X X X
B X X X X X X X X X
FeCon X X X X X X X X X
CuCon X X X X X X X X X
E X X X X X X X X X
PT3 & PT4 X X X X X X
Cu3 & cua X x3 X b X
THC 8 THF X X X X
K1~ K4 X X X X x4 X X
1000 mv ! ' X X
-3 X X X
Note 1: Models 408A and 418A available in °C only.
Note 2: Models 406 and 407 must be used with Models 400A or 410A.
Note 3: Model 405A may be used with CU4 when CU4 is connected 2-wire;
Note 4: Model 407 can be used for K1 range only.

1.2.1 SINGLE RANGE MODELS

Modeis 400A, 402A, 410A and 412A are all single range instruments which
can be adapted to accept any range (PT, CU, TH and | ranges excepted on Models
402A/412A). Two of these single range models, the 402A and 412A, have push-
buttons to select any 1 of 5 points within a chosen range. Models 400A and 402A.
have standard resolutions, while Models 410A and 412A have higher sensitivity
(see paragraph 1.1.1). Optional battery pack {see Models 406 and 407) is available
for Models 400A and 410A.




pushbuttons below the display. Model 400 and Model 402 are standard resolution in-
struments while Models 410 and 412 are high resolution instruments (refer to table in
1.1.1). A portable battery pack option is available for Models 400/410 indicators.
Refer to 1.2.3.2. Model 400 and Model 410 can accommodate pcb (printed circuit
board) options designed to extend the capability of the basic instrument. Refer to
1233

1.22 Multirange Models

Models 403, 408, 415, and 418 have pushbutton-selectable ranges. Modeis 403
and 408 have standard resolution while Models 415-and 418 have high resolution.
Models 403 and 415 accept NBS type J. K, T. R, S, and B thermocouple inputs.
Models 408 and 418 accept DIN type FeCon and CuCon thermocouple inputs, NBS

type E and K thermocouple inputs, 4-wire PT RTD (alpha = .00385), and 1000 mV
linear input

123 Options

1231 External Switching Stations. Models 405 and 409

The External Switching Stations provide input switching of ten points for use
with a single range indicator. The External Switching Stations are housed in the
same rugged case design as a basic indicator. Each may be rack-mounted beside
another switcher or indicator. Pushbuttons are in two rows of five and are
numbered 1 10, 11-20, etc. Each row is interlocked to prevent simultaneous input
selection. Option 001A (refer to 1.2.3.3) may be used with one or more switchers,
and blanks the display if simultaneous selections are made from two rows. Model
405 is used for thermacouple ranges, linear voltage ranges, the 1000 mV range, and
2-wire operation on the C4 range. Model 409 is used for all RTD and thermistor
ranges.

1.23.2 Power Packs, Models 406 and 407

Models 406 and 407 are batterypack/chargers with fow battery LED indicator.
Model 407, in conjunction with its indicator, is also a precision calibrator.
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The Power Pack is housed in a carrying case (see Figure 3-5 in Section 3). Inter-
connections between the Power Pack and indicator are made in the resr. Signal in-
put connections to the Power Pack unit are made in front using 5-way binding
posts. Model 406 may have either two or four input terminals, the latter for RTD and
Thermistor ranges. Model 407 has two input terminals only and is used for ther-
mocouple and K1 ranges only.

The Power Pack operates from AC or internal battery power. The battery pack
is charged whenever the instrument operates from AC.

Model 407 has the additional capability to operate as a calibration voltage
source for calibration of thermocouple instruments. The output is adjusted via the
FINE and COARSE controls on the front panel. The FINE control incorporates a
push-pull ON/OFF switch for the calibrator output. When ON, the calibrator output
voltage is displayed on the indicator and available at the front terminals. After the
COARSE adjustment is made, the FINE control is used which provides a vernier
range of approximately + /-20 uV with 1 uV or 0.1° resolution. Output voltage is
from -10 to + 100 millivolts.

1.23.3 Printed Circuit Board Options

The following printed circuit board (pcb) options are available for increased ver-
satility of Series 400 indicators. Any one of these pcb options can be installed in
Models 400/410 indicators. Additional pcb options can be accommodated by using
the Model 411 option chassis. Any two options can be instailed in the Model 411 op-
tion chassis for usage with any indicator model. Note however, that the option
chassis must be located no further than 45.7 cm (18.00”) from the indicator or
another 411 option chassis. The Mode! 411 Option Chassis is provided with all
necessary hardware, labels, and installation drawings.

Option 001A is used in conjunction with Models 405 or 409 switching stations
to provide blanking of the display if simultaneous pushbutton selections are made
from two rows.

Option 002A provides BCD output of the indicator display for externat display or
processing.

Options 003A /004A provides a single digital setpoint capability with manual or
automatic reset, out-of-limit LED indication, and relay contact actuation. Option
004A provides an additional hysteresis “deadband” control for two position or
on/off operation.
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Option 005A provides an isolsted analog output which is proportional to the in-
dicator display. The output is ideal for use with strip chart recorders or other applice-
tions where an analog voltage input is required.

1.3 PHYSICAL DESCRIPTION

All Series 400 instrument cases are constructed of die cast aluminum covered
with textured vinyl paint. Case dimensions are 72mm x 144mm x 173mm (2.84" x
5.768" x 6.82"'). The case inserts into a8 panel cutout of 68mm x 138mm (2.68" x
5.44"). These dimensions are shown on the outline dimensional drawing found in
Section 6. Net instrument weight is approximately 1.7 kg (2.5 lbs),

The portable Power Pack unit measures 144mm x 144mm x 200mm (5.67'' x
5.67" x 7.78"'); weight is 4.8 kg (10.5 Ibs).

1.4 WARRANTY REPAIR

This unit is warranted to be free of defective materials or workmanship and to
give satisfactory service for one year, Refer to the inside back cover of this manual
tor complete terms of the warranty. if the unit malfunctions, return it to the factory
for evaluation. If evaluation shows the instrument to be defective under terms of the
warranty, it will be repaired or replaced at no charge. Refer to 2.2 for instrument
repacking and return instructions.

This WARRANTY is VOID if the unit shows evidence of having been opened or
tampered with or shows evidence of damage due to excessive current or voltage,
heat, moisture, vibration, or misuse.

In any event, no warranites or obligations beyond replacement or repair of the
unit will be assumed.

15 SPECIFICATIONS

Ambient Operatmg Tem?eratures

010 50°C; 3210 122°F
Ambient Humidity:

0 to 70% 3t 0 to 50°C for rated accuracy.
Power:

100, 120, 220, or 240 VAC 48-400 Hz
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Segment sizes for Linearization:

Range Segment (°F)
R.S 70°
B 80°
K 60°
J 60° > 32°F

20° < 32°F
T 30° > 32°F

20° < 32°F
PT-100 30° < 32°F < 50°
Fe Con 20° < 32°F < 60°
Cu Con 40° < 32°F < 30°
E 30° < 32°F < 60°

Stability with temperature:
Cold junction: {TC ranges only)
0.025 degrees/degree from 10 to 40°C (50 to 104°F) for base metal
types; 0.05 degrees/degree for noble metals
Instrument zero:
1 uV/°C for Models 400A and 402A except 2 uV/°C on I3 range
0.5 uV/°C for Models 410A and 412A except 1.5 uV/°C on I3 range

Instrument span:

0.01% RDG/°C for Models 400A and 402A except 0.02% RDG/°C on I3
range
0.005% RDG/°C for Models 410A and 412A except 0.015% RDG/°C on
I3 range
Stability with time:
Instrument zero:
No measurable zero drift
Instrument span:
0.1% of RDG/yr for transmitter and voltage ranges; less than 1°/yr for TC,
RTD, and TH ranges.
Repeatability:
+1 digit except on listed 410A, 412A, 415A ranges:
+2uV on K1, CU and TH ranges,
+0.2°Cor F on R, S, and B ranges,
+0.2°F below -200°F on T range.



